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Palladium(I) complexes of formula [ PdX( RNC)J n and [ Pd,(RNC),] Y, 
(X = Cl or Br, Y = Cl, Br, or PFB, R = t-C&H9 or CH,) have been synthesized and 
studied. Complexes of the first type were prepared by a novel coupling reaction 
between [PdC12(PhCN)J and bis- (or tz-is)-(dibenzylideneacetone)palladium(O) 
in the presence of excess isocyanide. The complex [Pd,Cl,(t-C4H,NC),] is iden- 
tical to the product prepared by a different route by other workers. Re%tion.of 
[Pd2C12(t-C4H9NC)4] with AgPF, followed by addition of t-C4H,NC leads to 
[Pd2(t-C4H9NC)J (PF&. Addition of excess CH3NC to [PdX(CH,NC),], leads 
to [Pd2(CH,NC)JX, (X = Cl or -Br). The complex [Pd2(t-C4H9NC)J(PF& is 
very stable, but complexes [Pd,(CH,NC),]X, are unstable in solid and solution 
towards loss of CH3NC. It is concluded that the ionic complexes are structurally 
similar to [Pd2(CH3NC)6](PF6)2, whose molecular structure is known to consist 
of two nearly planar “Pd(CH3NC)3” units joined by a Pd-Pd bond, and at ca. 
90” to each other. 

Introduction 

The chemistry of palladium(I) has been little developed and is not well under- 
stood, in spite of the potential intermediacy of the univalent oxidation state in 
oxidation-reduction reactions or in oxidative aromatic coupling reactions [ 1,2]. 
At this time, only a few discrete compounds Containing “univalent” palladium 
have been reported. These include the palladium(I) carbonyl halides (R,N),- . 
[Pd,&(CO)J (R = alkyl, X = CI or Bf) 131, the ligand bridged dimers I [4a], II 
[ 4b] and III [ 51, the benzene bridged IV [ 61, and its presumed andogue 
[(C,HGPd l Hz0 l C104], [l] . Also reported + a cyclohexadiene complex of 
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formula [Pd2(C6H,)(CHJC0,), - 0.5 CH,COzH] 1’71, a tetramer of formula 
[ (PPh,)(PH3)PdCl] 4 [S] , the dimeric isocyanide complexes of formula [Pd,X,- 
(lE+,NC),] (X = halide) and phosphine derivatives thereof [ 91, and finally 
P’d,W&NCI,l (J-d, Cl01 - 

In-the present communication we report a versatile new synthesis of some 
palladium(I) compounds of types [PdZ,X,(RNC),], [Pd2(iS4H9NC)6] (PF&, and 
[Pd,(CH,NC),]X, (X = Cl- or Br-, R = CH3 or t-C4H9). A convenient route to 
these. compounds was developed in order to facilitate study of the palladium(I) 
oxidation state. 

Results 

Palladium(I) compounds were prepared according to eq. l-4. Pd(dba), and 
Pd(dba), (dba = dibenzylideneacetone) were prepared by literature methods 
[i1,12]. 

iPdCl,(PhCN),] + [Pd(dba)J + 4 t-C&I&C z [Pd&l,(t-C&NC),] 

+ 2 dba +--2 PhCN (1) 

]PdX,(PhCN),] + [Pd(dba),] + 2 CH,NC, s [Pd%(CH,NC),], + 3 dba 

. +2PhkN ~. (2) 

[P&Cl&CJI~NC),] + 2 AgPFs + 2 t-C;HgNC acetone [Pd+CQH9Nti);] (PF6); .- 
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[Pdx(CH,Nc),I,'+exdessC~,~~~ ~P~,(cH,NC)JX~ (X= &orBr;)(4) .‘.--‘-. 

The complek [Pd,Cl,(t-C,H,NC)4] is d.imeric inchloroform.and inbeniene 
[9] solutions, and is a.non-conductor in nitrometlkne solution The t-C4H9NC 
groups Appear as a sir&et in ‘H NMR, both-at room.temperature and at -60°C 
in CDCl+ It was observed that exchange of coordinated and free t&H,NC is 
rapid at room temperature and slow at _6O”C, but’a detailed stud+-bf the‘ex- 
change was not undertaken. Reaction of [Pd&12(t-C4H9NC)4] with‘CH,NC in . . 
chloroform is instantaneous. In‘this reaction; a slightly soluble yellow produkt .- 
havirqnearly all of the t_C4H9NC replaced by CHSNC was obtained, but the- 
product was not fully characterized. 

The complexes [Pd2(CH3NC)6]X2 are unstable as solids and in solution to- 
wards loss of CH,NC. The solid materials change from off-white to .pale yellow 
in a few hours at room temperature, and there is a strong odor of CH,NC above 
the material. In solution in CH$i, weak absorption for free CH3NC is observed 
along with the coordinated ZJ(NC) at -2230 cm-‘. 

The infrared and ‘H NMR data obtained for the various compounds are 
presented in Table l_ 

In order to correctly ascertain the molecular formula of [Pd,(t-C,H,NC)& 
(PF&, its equivalent conductance (A) (as well as the equivalent conductances 
of a number of standard electrolytes) was determined as a function of concen-. 

TABLE 1 

INFRARED AND NUCLEAR MAGNETIC RESONANCE RESULTS 

Compound NMR (6, PP@ V7NC) <cm-‘) Farinfrared 
spectrum 
(cm-l) (Nujol) 

tC4HgNC 2135 (PhCl or CH2C12) 

CPd2CQ(t-C4HgNC)ql 1.53s (CDC13) 2173@r) (KBr) 520s (sh): 508s: 
440m; 398m; 370~: 
342%~: 294m; 258~s:. 
240m ish): 2OoW 

CPdz(t-CaHgNC)61 (PF& 1.67s (CD$!OCD$ 2235~ (sh); 2220m (sh); 558s: 522m: 452~: 
2202s (CHCl3) .4OOm; 340~: 298% 

1.70s (PbN02) 236~ 
1.60s (C!DC13) 

CH3NC 3.14 (t. J 2 Hz) (CDC13) 2167 (CH2Cl2) 

CPdCl<CH3NC)21n 
-. 

3-41s <CDCl3) 2220 (CH#12) 454s: 316m: 250s: f 
2222 (Nujol) 205~ 

CPdBr<&NC)21, 2215<bi)-(Nujol) 480~: 4355; 318rti:: -. 
2217 <CH2C12) 283~: 210m: 16.8~ ‘. ._. 

CPMC&NC)~lCb 3.51s (CDCl3) i227s, 225&i) (CH2Cl2) 
:, : 

4581~; 43%~; ‘.: 1 

2220-2260(&) (HCBD)” .420& (sli);~372<; ?j 
329w.; 222~: .: -‘. ,:.: : 

CP+<CZX3NC)iY Br2 

: 
,2236_(br) (I-&D) ... 44&G: 428;;~..- ; _I;_ ,‘;i’. 

2256&&h); 2?5Om (8h)l . . 418m(&):372w;~ :_;.;:l 
2235s(&j; 2230s : :- ---351~; 322iv;22?:;.; :_ 
_puiol) -_z.__.- :.:- : :. -... :_._;:.:-.:.-..]~:i:I.:‘i . 

: 
=HC~‘=he~&&,,,&,&~e_ :. -’ .-.- .‘. .. .: ._ __ ‘I .,--. <c.-_:; _;.:::‘:- __:..: -,;-,Z:_-;:-5; ;’ 

_..:-. --. _% ._-_ 1.. -_._ ; 

: _’ I- __:_ .._ -- __ 1.:;. G.2;. ._ I-. .- -... :_, :.- -. 
~_ .: . . _-. ._ . . . . 
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.-TABLE-2. 

CONDUCTANCE.OF ELECTROLYTES IN NITROBENZENE AT 25’C <This work) .- 

Compound Concentration range AO= 
.hb .. 

(Normality) <n-r cm-l N-1) (n-1 cm-lN-3.a) 

I(z~~H~)~NIB~ 8.7OX1O-3-4.O3X 1O-5 30.9 101. 
C(n-CqHg&Nl I 8.79 X lW3-3.43 X 1O-5 37.0 110 

{RhCC@H&l CW-I3(CH3)3] -j(PF& 7.84 x 10-3-1.21 x 10-5 36;2 190 

CPd2(t_CqHgNC)63 (PF& 8.08 x 10-3-3.75 x 10-5 36.8 155 [Pd2(t-C4HgNC)61 (PF& 3.97 x 10-3-9.17 x 10-h 41.0 : 172 

a A intercept at zero concentration for plot of AN vs. N1’2 (N is equivalent concentration). b Slope of AN vs. 
NIfl_ 

TABLE 3 

CONDUCTANCE OF ELECTROLYTES IN NITROBENZENE AT 25OC (Literature sources) 

Compound Concentration range Aoc Xd Ref. 
(Normality) (n-1 cm-l N-l) (S2-I cm-l Nw312) 

C(n-QHg)4NIBr 5 x 10-3-5 x 10-S 33.7 117 13a 
C(n-CqHg)4NlBF4 1.5 x 10-3-6 x 10-j 34.1 89 13a 

[Au(dtc)z]+CAuBr21- n 5 x 10-3-4 x 10-5 30.7 70 13b 
CAu(bipy)(C~H~)~l’CAUBr2(CzH5)23- b 3X 10w3-2X lo4 28 60 13c 
CRh~bipy)zCltlClO4 9 x 10-4-2 x 10-s 32 185 13d 
LCo(bipy)33 <CIO4)2 9 x 10-4-2 x 10-s 37 201 13d 
C(C6H5)4Asl~LCo(NCS)~l 2 x 10-34 x 10-4 29.4 130 13e 

I(C6H5hAsl~ CCdNCSe)41 2 x 10-3-4 x 10-4 30.2 156 13e 
CRh(biw)31 <C104)3 9 x 10-4-2 x 10-5 41 334 13d 

o dtc = N.N-di-n-butylditbiocexbamate. b bipy = 2,Zbipyridyl. c See footnote n of Table 2. d See footnote b of 
Table 2. 

tration. The results are presented in Table 2. Some relevant conductance results 
taken from literature sources are found in Table 3. The compound is diamag- 
netic in solution. 

The dimeric complex [Pd2C12(K4H,NC)4] - C6HsCi has been reported 
previously by Otsuka et al. 191. We obtained the complex jchlorobenzene 
free) by Otsuka’s method followed by crystallization from toluene, and we 
find that the chlorobenzene-free Otsuka complex has spectral characteristics 
identical to those of [Pd2C12(t-C4HgNC)4] prepared by the more convenient 
method reported here. Our method makes use of a novel coupling reaction 
between starting materi& which are easily prepared in high yields: [Pd(dba)J 
[11] and [PdC12(PhCN)J [14]. No isolation of intermediate isocyanide prod- 
ucts is necessary, and the desired paRadium(1) co.mplex crystallizes directly 
from the reaction mixture on cooling..The reaction is also versatile, as other 
hahdes and .isocyanides may be employed. j 

@dia and-co-workers concluded from IR datathat the diamagnetic com- 
p@xes-[Pd~X2(&C4HgNC)4] (X = Cl, Br, I) have omy.terminal isocyanides 

-. -. 
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(v(NC) s 2170 cm-‘) and bridging halogens (v(Pd-Cl) 7 259 cm-‘). Our fR 
data for the chloride dimer agrees with the earlier report. On the basis of 
known far IR results with Pd(JI)-Cl complexes, the low PdrCl stretching 
frequency observed for [Pd2Cl,(t-CJH9NC)4] would suggest bridging chlorine- 
Goggin and Mink [3a], however, have reported an extensive synthetic and 
vibrational study of palladium(I) carbonyl halide complexes. They conclude 
from the vibrational study thatdimeric anions of the type [Pd&(CO),] 2- . 
have all-terminal halogens and both carbonyl groups bridging. The IR active 
Pd-Cl stretching vibrations in [Pd2X,(C0)2] ‘- were assigned to bands at 
271 and 260 cm-‘. In addition the X-ray characterized [3b] anion 
[Pt&l,(CO),] ‘- has all terminal chlorines with y(Pt-Cl) = 270 and 240 cm-’ 
[3c]. These M(I)-Cl structural studies leave open the possi.bility that the hal- 
ogens are terminal in [PdlX,(t-&H,NC)J. 

The ionic complex [Pdz(tCC4H9NC)J (PF& was prepared from [Pd2C12- 
(t-C,H,NC),] as outlined in eq. 3. A probable methyl isocyanide analogue to 
[Pd2(t-C3H9NC)J (PF& has been prepared by a completely different route 
[lo]. The molecular structure of the methyl isocyenide compIex was deter- 
mined [lo] and the structure of the cation is shown schematically in V. 
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- 

CH3 

: 
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The halves of the dimeric cation are joined solely by the Pd-Pd bond 
(2.531 a), and the two nearly square-planar palladium environments lie at a 
dihedral angle of 86.2”. The infrared spectrum of [Pd2(CH3NC)6] (PF.& 
shows only terminal N=C bands at 2260,2252,2240, and 2234 cm-’ [lo]. 
The frequency shifts on coordination and the pattern of -frequencies observed 
for coordinated RN= are remarkably similar in [Pd2(CH3NC)J (PF& [lo] 
and [Pd2(t-C4H9NC)J (PF&. Thus the IR, conductance, and magnetic results 
for the latter compound lead us to the conclusion that its structure is similar 
to that shown in V. 

The methyl isocyanide complexes [PdX(CH3NC),], were prepared as out_ 
lined in eq. 2. Unfortunately, molecular weights for these complexes could 
not be obtained because of instability in solution. The IR spectra again show- 
only terminal NS stretching. The absorption at 250 cm-’ in [PdCl(CH,NC),], -. 
is assigned to v(Pd-Cl) (by comparison, v(Pd-Cl) is at 258 cm-’ for [Pd,Cl,- 
(t&H,NC),] and there is no strong absorption in the region 150-435 cm-l in : 
[PdBr(CH,NC)],). The spectral and arialytical results for [PdX(CH,NC),],- sug- 
gest_ thatthese complexes are structurally similar to [Pd2C12(tYC4H9NC)4]. ‘. .. 
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The complex [Pd2C12(t-C4H9NC)4] shows no tendency to add additional 
t-C,H,NC. In contrast, the complexes [PdX(CH,NC),], readily react with CH3NC 
to produce- [Pdt(CH3NC)6JX2, X = Cl or Br. The near and far infrared spectra of 
[Pd2(CH3NC)JX2 are identical, which places the halogen outside the coordina- 
tion sphere. In addition, only terminal N=C stretching modes are observed. Fi- 
nally, the published near IR results [lo] for [Pd2(CH3NC)61(PF& are nearly 
identical to our results for [Pd,(CH,NC),]X,, and the far IR spectrum of [Pdz- 
(CH,NC),] (PF&, prepared according to the literature procedure [lo], is virtu- 
ally identical to the far IR’s of [Pd,(CH,NC),]X2. These observations strongly 
suggest that the complexes [Pdt(CH3NC)JX2 (X = Cl, Br) are structurally anal- 
ogous to [Pd(CH,NC),](PF,),. 

The relative instability of [PdI_(CH,NC)B]X, towards loss of CH,NC is doubt- 
less related to the nucleophilicity of halide and the volatility of CH3NC. The in- 
ability of [Pd2Clt(t-C4H9NC)J to add additional t-CJH9NC (with chloride dis- 
placement) can be ascribed to steric interference of the bulky t-butyl groups. The 
complex [PdJ&(t-C,H,NC),] does however interact with t-C4H9NC as shown by 
the fast exchange of free and coordinated t-C4H9NC. 

The reaction of palladium(I1) and palladium(O) complexes to give complexes 
containing palladium(I) with suitable ligands is clearly a reaction of substantial 
potential which is being further explored_ 

Experimental 

Reagent grade acetone was dried by distillation from MgSO,. Reagent grade 
chlorobenzene was doubly distilled at atmospheric pressure. Tris(dibenzylidene- 
acetone)palladium(O) [12], bis(dibenzylideneacetone)palladium(O) [ll], dibro- 
mobis(benzonitrile)palladium(II) [ 141, dichlorobis(benzonitrile)palladium(II) 
1143, and the ligand isocyanides 116 J were prepared by literature methods. 

For the conductance measurements two bridges were used: (a) Industrial In- 
struments Model R16B, operating at 1000 Hz AC, and (b) US Army Surplus 
AN/URM-90, operating at 1000 Hz AC (for measurement of resistances up 
to 1.1 x 1O’sz). 

An unplatinized conductivity cell was used. The cell had two approximately 
1 cm2 Pt electrodes separated by approximately 1 cm. The cell was calibrated 
with 0.00100 M KC1 in distilled, nitrogen saturated water (0.00100 M KC1 has 
L = 1.469 X 10e4 &2-l cm-’ at 25°C). The cell constant k was found to be 
0.319 cm-’ at either 60 or 1000 Hz, which indicates that polarization effects 
were not important for aqueous 0.00100 M KCI. Measurements on nitrobenzene 
solutions of the dilute electrolytes were also not significantly dependent upon 
frequency. The temperature was regulated to 25 + 0.05”C for all measurements. 
For conductance measurements, 250 ml Baker “Analyzed” nitrobenzene was 
passed slowly through a 2.5 X 25 cm column df Matheson, Coleman, Bell acti- 
vated A1203, SO-325 mesh. Polynitrobenzenes were separated as a bright yellow 
band. The specific conductivity of nitrobenzene prepared in this way was less 
than or equal to 3 X 10m8 QL-’ cm-’ (this upper limit is imposed by the bridge, 
the measured resistance was al.1 X 10’ SL). 

NMR spectra were determined using a Perkin-Elmer Rl2B.instrument. Infra- 



119 

red spectra were determined on Perkin-Elmer 157,180, and 621 instruments. 
Molecular weights were determined using a Mechrolab vapor pressure osmometer. 

Dichlorotetrakis(t-butylisocyanide)dipalladium(I), [Pd2Ci2(t-C4HJVC)J 
90 ml redistilled chlorobenzene was placed in a side-arm vessel (filter flask or 

Schlenk tube) and argon was bubbled through the chlorobenzene for 15 minUteS. 

The argon was then introduced through the sidearm, and 5.40 g [Pd(dba)J 
(9.4 mmol) was added, followed by 4.85 ml t-C,H,NC (3.7 g, 44.5 mmol). The 
mixture was stirred until practically all of the dark solid dissolved to give a straw- 
colored solution * (ca. 15 min), and 3.60 g solid [PdCl,(PhCN),] (9.4 mmol) 
was added in fractions over a few minutes **. The yellow-brown solution was 
stirred under argon for 45 minutes, during which time crystallisation commenced. 
and the color of the solution darkened. The reaction mixture was closed under 
argon and was placed in the freezer overnight (ca. -35°C). The yellow to yellow- 
green precipitate was filtered and washed with 50 ml portions of anhydrous ether 
until the washes were colorless (some dibenzylideneacetone may precipitate, and 
about three 50 ml washes with ether remove this impurity). The yellow to yellow- 
green solid was air-dried. The crude yield is 5.65 g (98%). 

For purification, the crude product was dissolved in dichloromethane (8 ml/g) 
and was gravity filtered thr0ugh.a fine mesh paper (Whatman No. 542 or equiv- 
alent). The product was precipitated by dropwise addition of anhydrous diethyl 
ether to the dichloromethane solution, until 5 ml ether had been added for every 
one ml of dichloromethane solution originally present. The mixture was chilled 
for several hours at -35”C, filtered, washed with ether, and air-dried. 

Traces of dichloromethane are removed by vacuum drying for 2 h at 56%/ 
0.01 mmHg. The yield is 5.03 g (87% based on [Pd(dba),] ). Anal. Found: C, 
39.31, 38.77; H, 6.10,6.13; Cl, 11.67,11.50; N, 9.05, 9.33; Pd, 34.8; mol. wt. 
614. Cz,H,,N,C12Pd2 c&d.: C, 38.98; H, 5.89; Cl, 11.55; N, 9.09; Pd, 34.55%; 
mol. wt. 616.2. The compound is a non-conductor in nitromethane. 

Hexakis(t-butylisocyanide)dipalladium(I)dihexafluorophosphate, [Pd,- 
(t-GH~~C)J~(PF~)~ 

500 mg (0.81 mmol) fPd,Cl,(t-C,H,NC),] was dissolved in 10 ml dry ace- 
tone at -2O”C, under an atmosphere of argon. To this solution was added 410 
mg (1.62 mmol) AgPF,, followed by stirring at -20 to -25°C for 10 minutes. 
The resulting greenish mixture was filtered by gravity through Whatman No. 542 
paper (an atmosphere of nitrogen was maintained above the funnel). The brown 
filtrate was passed directly into 2 ml acetone containing 200 pl(l.88 mmol) 
t&HpNC. The precipitate was washed with two 5 ml portions of acetone, both 
of which were collected with the original filtrate_ The combined filtrates were 
reduced in volume on the rotary evaporator to about 8 ml, and 25 ml anhydrous 
ether was added. The gray powder produced was filtered off and was air dried. 
The yield was 534 mg (66%, crude). 

* Traces of Pd metal present in the [Pd(dba)Z] can cause the solution to appear greenish. and leave 
a small amount of dark, insoluble deposit. 

** Approximately 5 fractions. Tbis is not a critical variable. Traces of Pd metal can cause the precip- 
itate to appear greenish (Pd is removed on recrystallisation). 



For purification, the entire c&de product was dissolved in 5 ml dry acetone I 
@-id. the solution was filtered through Whatman No. 542 paper, which resulted 
in a black residue and a yellow filtrate. Ether was added to the filtrate until pre- 
cipitation commenced and the mixtue was allowed to stand at ambient tempe- 
rature for 30 minutes. The mixture was filtered, washed with ether, and air 
dried, resulting in 320 mg of an off-white powder. This was similarly recrystal- 
lized a second time to yield 280 mg off-white needles (35%, based on starting 
Pd), which decomposed at 140 to 150°C to a brown substance. The material 
was vacuum dried over boiling acetone for 1 h at -0.1 mmHg. Anal. Found: 
C, 35.69; H, 5.48; N, 8.39. C3,,H54N6F1ZP2Pd2 calcd.: C, 35.93; H, 5.43; N, 
3.38%. 

The ‘H NMR spectrum of the product in (CD&CO showed a sharp singlet at 
6 l-67 ppm. Silver was undetectable in the emission spectrogram of a sample of 
this product. A trace (est. -2%) of AgNO, was added to a second sample of the 
product, and emission lines for silver were clearly discernable. The ‘H NMR 
spectrum of [Pd*(t-C,H,NC),] (PF,), in nitrobenzene consists of a sharp 
singlet at 6 1.70 ppm which is unchanged after 1 h. The infrared spectrum of 
the NMR solution after 1 h and 15 min shows a single absorption at 2200 cm-‘. 
Both the NMR and IR results agree with results in CDC13 or with mulls or pellets 
(IR). The complex was found to be diamagnetic in chloroform solution by 
means of the Evans susceptibility method [ 171. 

[PdCl(CH,NC), J, 
10 ml chlorobenzene was deoxygenated in the Schlenk tube by bubbling ar- 

gon for 15 minutes. To the chlorobenzene was added 0.809 g (1.0 mmol) [Pd- 
(dba),] and 330 pl(6.0 mmol) CH3NC. After 15 minutes the solution was 
orange and there was a considerable amount of dark oil present. The supematant 
orange solution was decanted into a second Schlenk tube, and the dark oil was 
discarded. 0.383 g (1.0 mmol) IPdC12(PhCN)J was added to the orange solution 
and in a few minutes an orange-tan precipitate appeared. After 3 h stirring at 
room temperature, an additional 100 ,x1 CH3NC added, but no change was ob- 
served_ After two additional hours stirring, the solid was filtered under a nitrogen 
atmosphere, w& washed with ether, and was dried by passing nitrogen through 
the funnel_ The medium yellow crude product weighed 400 mg. 

350 mg of the crude product was slurried with 200 ml warm CH&l+, followed 

by filtration through Whatman No. 1 paper under a nitrogen blanket. The vol- 
ume of solvent was then reduced to a ca. 10 ml on a rotary evaporator, at which 
time a yellow precipitate appeared. After 2 h standing, the mixture was filtered 
under nitrogen, was washed with ether, and was dried in a nitrogen~streain. The 
bright yellow powder was evacuated (0.005 mmHg) for 30 min over refluxing 
CH2C12. The yield was 150 mg. Anal. Found: C, 21.65,21.60; H, 2.91,2.97; Cl, 
15.69; N, 12.86,12.63. C&HIzN&I,Pd, &cd.: C, 21.45; H, 2.70; Cl, 15.83; N, : 
12.51%. 

This preparation was also carried out using [Pd(dba),] and a reaction time of 
2 h. Found: C, 21.84; H, 3.04; CI, 15.98; N, 12.28.. : 

~Nex~kis(meth~liso~yanide)dipalladium. ditihioiide, [~d~(CIS~NC)Q]C12 ‘- 
30 mg [PdCl(CH,NC),],_ 4 ml dry acetone, and 100 ~1 CHsNC .were.stirred. : ..~: 

:. . 
..:. 
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under N2 at room temperature for 50 h. (The reaction &&ire did-not visibly. 
change after 1 h.) The nearly white precipitite was-filtered under nitrogen and 
was dried by the nitrogen stream. The product was analyzed for C, H, Cl, N, 
within minutes of its isolation: Anal. Found: C, 26.57; H, 3.77; Cl, 13.14; N,. 
16.15%_ ClzH,,N&lzPdz c&d.: C;27.19; H, 3.42; Cl, 13.38; N, 15.86. 

[PdBr(C&NC)J, 
The synthesis was similai to that described for [PdCI(CHJNC)2],_ Thus 809 mg 

[Pd(dba),], 470 mg [PdBrs(PhCN)J, and 330 ~1 CH3NC were stirred for 2 h in 
chlorobenzene, followed by filtration under nitrogen. Ail attempts to recr$sta.L 
lize the 425 mg bright yellow product failed, due to insolubility at reasonable i 
temperatures and dissociation of higher temperatures. The crude product was 
evacuated (0,005 mmHg) over refluxing CHBCIZ for 30 min and elemental 
analysis was not attempted_ The material decomposed at 215-220°C to a dark 
Oil. 

Hexakis(metkylisocyanide)dipalladium(I) dibromide, [Pd,(CH,NC),]Br2 
75 mg of crude [PdBr(CHsNC)J, and 150 ~1 CH,NC were stirred for 4 h in 

dry acetone, followed by filtration to yield an off white powder. Near and far 
infrared spectra of this material were determined immediately, as the compound 
reverted to yellow on standing at room temperature for ca f h. 
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